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(5 7) Abstract 

PROBLEM TO BE SOLVED: To obtain a forged product having a structure after T6 treatment regulated to the one free from 
coarsely grown recrystallized grains and free from anisotropy in mechanical properties. 

SOLUTION: An aluminum ingot having a compsn. contg.. by weight. 8.0 to 13.5% Si, 0.5 to 4.0% Cu, 0.4 to 1.5% Mg, 0.1 to 1.5% Fe. 
and in which the content of Zn is regulated to <0.5% is subjected to homogenizing treatment at 480 to 540" C for 1 to 48hr. is 
thereafter heated at 330 to 400° C by heating before extrusion, is extruded so as to regulate the temp, of the surface of the 
stock after the extrusion to 350 to 420° C and is cut to a prescribed length. In hot forging, it is forged so as to regulate the 
temp, of the surface of the stock immediately after the forging to 370 to 420° C, is next subjected to solution treatment at 480 
to 540° C for 10min to 48hr, is water-cooled and is thereafter subjected to solution treatment at 150 to 220° C for 4 to lOhr. 
The aluminum alloy may contain 0.1 to 1.5% Mn, 0.04 to 0.3% Cr. 0.005 to 0.2% Ti, 0.0001 to 0.02% B, 0.5 to 2.0% Ni and 0.05 to 
1.0%. Sb. 
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[fitfiS] Si : 8. 0-13. 5%, Cu:0, 5- 
4. 0%, Me : 0. 4—1. 5%, Fe : 0. 1- 
1. 5%, Zn:0. 5 %feTRc£i§IJbA:T ;U 5 ~3 A 
4 8 0-5 4 0 , Cxi-4 8B#r4cD^M{t^M 

zffiutcm, imi>wcommv3 30-4 0 o"cccflna& 
Lxt%mLm&<Dm&&miszmw3 5 0-4 2o-ctt# 

(S, lgj§i£f£<E>3&tf^®iag# 370-420 'CttlZ 
£*>lcm&U, 8 0-5 4 0 °CX 1 0^-4 8 

^mco-mmmm^mv, 150-220 °cx 

Mn: 0. 1-1. 5%, Cr : 0. 04 — 0. 3%, 
Ti : 0. 005-0. 2%, B : 0. 0001-0. 
02%. Ni : 0. 5-2. 0%, Sb:0. 05- 
1. 0%^Ci^t?^ 
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[fit jfclgl ] Si :8. 0-13. 511%, Cu : 
0. 5-4. 011%, Mg : 0. 4-1 . 511%, 
Fe:0. 1-1. 51g%, Zn:0. 51S%WT 
lcm®lOtcTJV*~*!?£>miM$:. 4 8 0-5 4 0 "Cx 1 

-4 s^^mtm^mufcm, n&umcomf&x 
330-400 -acmmLxww, oumoimMmmum. 

#3 5 0-42 O'ClCtj&^UcWUltiU. -X^vmffl 
yjO*t%tfJBfrf£. ^itmrcDM*C4 0 0-4 5 0 e ac^p 

s& u 150-250 'ccounsa s titc&m.-cmmm&<D 
mttm.m&&&3 1 0-420 -C £5 u 

^iT4 8 0-5 4 0°Cx 1 0^-4 8 ESfRS©^^!^ 
JM£r*eO, 7K*£?&. 1 5 0-2 2 0"CX4- 1 0B#ra1CD 

[IS5}<312] MCCMn : 0. 1-1. 511%, C 
r : 0 . 0 4 — 0. 3ff%, T i : 0. 0 0 5 — 0. 
21i%M'B : 0. 0 0 0 1-0. 0211%©li 

E*CNi:0. 5-2. onm%&&/ 
XtJSb : 0, 5-2. Oli^^tfTJ^- 1 )^ 

[0 0 0 1 ] 
[0002] 

^iLttt, A 1 - S i -Cu-Mg^#«2n 
[0 0 0 3 ] 

-si-cu-Ms- m^u, mmmx& j e<D&<Di& 
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[0004] 

<Dm&)Zmi$?Z>tcl&. Si : 8. 0-13. 511 
%, Cu : 0. 5-4. 011%, Mg : 0. 4 - 1 . 
511%, Fe:0. 1-1. 5tf%, Z n : 0 . 5 
SS%J^T{C»IJU/cT;U5^^7A^^ 1 4 8 0-5 

4 0-cx i -4 8mffl<Di%mitmm*motcm. mmo 
iu©Mr3 3 o—4 o o °cicmmoTW& Lm&com 

10 ttmffiU&&3 5 0-4 2 0*Ctt&£ <fc 5 tcftJbEfcU, , 
8&£i!y©*jn&T*4 0 0-4 5 0 6 CCcM U 1 5 0 

-25 ovfcMmztitt&mxmmm&<Dft&mm& 

ifi3 7 0-4 2 O'Ci&S^^tCfS^-TS. ^it. 4 
80-540 °C xi 0^-4 8^IBI©^M J &]5l 
7j<M, 150-2 2 0'CX4-10W^M 

m&ttr c i cc J: o ^tMi^os^ofi^ 

^^tt^MDI-r & C i CC J; K> f?tB U 

20 ti, Mn : 0. 1 — 1 . 5ff%. C r : 0 . 0 4 — 
0. 311%, Ti : 0. 0 0 5-0. 2 gfi^ZfcO* 
B:0. 0 0 0 1-0. 0 2fiit%© mX\Z2fflU± 

©aiN i :0. 5-2. 011%S^/X(iS 
b : 0. 05-1. 0m£%£^£fC 
[0 0 0 5 ] 

cms] ^^r^ffl-rsr^s-^A^tc^sn^ 

Si : 8. 0-13. 5®S% 

30 8. 5tl%fit'}^O^^l 

U e &tC13. 51S%£iB*.£^-M^Drt;i l Sbf 

Cu : 0. 5 — 4. 011% 

T 6 mMmoW^mtM-CC uAl, , A 1 - C u - M gr ' 

40 Cu^IO. 5SS%J^_br0MtC^^ o 

U 4. Ol^iiS^fCOCu^^n^i, s 

0. fcJSS iSC/^SS i*a&*fbU ^tHLS^'iil 
[ 0 0 0 6 ] Ms : 0 . 4- 1 . 511% 

t 6 fsm^<D^mm^ n s i i^iMg, s i ^ 

50 £f#&?cse>. 0. 4M%JW±©Mg^WS**i£»T<fe ■ 
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F e : 0 . 1 - 1 . 5 SS% 

A 1 - F e - S i ^*>A 1 - F elhO^mmit^tti 

t££ft_h£if&„ C©J:5&8&5lkJ:, 0. llt%yJ: 
©F e^S-CSWtcfc*. 1. 5SS%£i& 

0 H JU TJU5-^A^OJ!inXtt«riSTSti:5. 1C 
[0 0 0 7 ]Zn:0, 5 MM%^T 

S©Zn«:, j£#Jg&#Jft©J!gCE<hfr9^l>©T\ Z 
Mn:0. 1 - 1 . 5Sf% 

lU±<DMn^&vmmtttJ:Z> a 1. 511% 

[O0O8]Cr:0. 04-0. 3 MM% 

^icfccxmmzftzs&i&ftx&tj, wisst&©ffi 
^tfcPSHiTsmBfcs-r*. -£©a&*tt, o. 041 
fi%«±©#^a-csi3itc!fc5. c r fim&ghmvmM; 

WfctoiIB*«:^SSn, &mbfcJ:SWilga©©ffl*{fc 30 

zmm-rz. u&o. o. 3ms%^aax.Tc r 
©iaygsf-is. 

[0 0 0 9 ] Ti : 0. 005 — 0, 2 11% 

B : 0. 0 0 0 1—0. 0 211% 
!&^CfcCXmm$ft£&&f&frT&*). T i ilBJ^tc 

o o o ims%isLk<D&m*v9mici3i&. s/t. b^. so 
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1% ic^mLtc. 

[0010] Ni : 0. 5 — 2. 0 Sl% 

n i ^ts^mmt^m^^ s r ju 5 - ^ 

N i-^mmiCttMOXJ:* <tj:K> . 0. 5SS%jy±© 

n i ^mxmmtctez, u*>u 2. oit%^ii 

£^:B©N i^rgrti, N i £^t*fl^fc^5#||£ij 
S b : 0. 0 5-1. 011% 

&&fci&cx®m2ti2>'&&j&ft-c$>t). cu®§m* 

&ttXfajz<tlsm^fi)£hS iSO'SiS i ^rgS^tU. 
?l55®SRcmW*f**3fe#L, APXtt*^JfffC-rsf^ 

0. 0 511^11:© 
Sb^fCS»K:&£. 1. 0Sl%^iS 

&m<d s b ^wt « t s b %-mt*&mmt<£%>tfi&m l 

^<&9> T^5^^A^©JfjDXte=£ri£T$-a-4. # 

ITS r££ifC£**T*4. 

S r : 0. 0 0 5-0. 0 511% 

s b tmmcm&s i ms h b 0 s i (omMtzmzmft 

tf}iXttSbiML,t^D$ti^ 0 0. 0 0 511 

%tcBb^i^wiTt^ s rmnmt£z>mmmm& 
^"c*^ B ^co. o bmm%*Mxz>s rmmx 
s r £^fc^&^pdHb^#jiffi < & o . 
flox£#(rFr*. ^rtfflgn^TJ^- 

[ooi n ^(D&^tef&frm^tiicT^x^-* 1 }^ 

Bff5£©SStc^JKFfre. 

J?ttiU*. ^©^©I^^£A£<f^T£©-t\ if? 

^n^W^r^N'-r^^J^t-^C r , Mn^©jMfrfP@*g 
5c^^tti3#5fc&. 4 80-540'Cxl-48l^ 
P5©^<t*Ki%*feL/c^ 4 #3PU ^II^^^Kt 
^-©f£. MjtaS&^CcSSAU ^tBU|y^3 3 0- 
4 0 O'COCjM-TS. C©££, ^aLiE^©^a® 

se*s3 so-4 2 o'ci^^jc^ic^n^^^w-r 
£ c i^igr* o , mmi%&& 330 •c^^rt^m 

OW©^®i&£#*3 5 o 'C^miCte 0, 4 0 0 "C* 
^x.^M^-cm?tBb^©^MS^4 2 

{tus<tta 0 cnts, }«paiL/jnx*KaSAsn/cM* 
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m e n £ x * ;b as^ft < ft o , mgk t u xmm 

LB0^tt©^®&^3 5 0°C^9M£^£, ^VX(C 

t o o i 2 3 mm 

U iMiC4 0 0-4 5 0'CiC»^. C<D<t^© 10 
±*ClSr*5 □ 4 0 0-45 0 'CiC to ^ ttfcs&t* 

< ft *) , $gcc4 o o •c(cjgL/tti»sn«&iasrtt©ji^F© 

^<ft5„ M&£&tt*, iM^©#f— <t£[H&/t&CC 1 B$ 
RUIUSm?*!*. igiSTtt. 15 0-2 5 0 8 CCC 20 

(J, ^ 1 5 0-2 5 0 , CK^rSCi(c:J:^r t 
i^ifiEf£©^©a®^g#3 7 0-4 2 0 'COta&Sg 
ffitc*t?#£n£ e 3 7 0-4 2 0'C©Mft5ffltt t T6 

®^r£>£ e ^^St^t^^S* 2 5 o -c 

0 °cmmo&m-u!%x&mttn&&T& k> t^x^nm 30 
*s/hs<^5A:& t mtt&mntcK>. &m<Dmm&£c 

Sffctp^tt. T6#tfi, Tftfc>f34 8 0-5 4 0'CX 1 0 

^-4 8 nr^xmrntrnm l , ?j<^ . 150-220 

°CX4- 1 0»!»T5«l!&ii?n5. 4 8 0 
- 5 4 0 'C x 1 0 4 8 a^IfflCD^Yfc^S M g , 

s i . cumzmmz&zmmtmmx&z. mmutc 

Ms, S it*, ^O^IgtMg, S i £ftoT$Ff/±i 

u cuts, v#x%mt?h 40 

iS5C, -WCuAl, M'Al-Cu-Mg^ 

©3Si£^©Sft**aS^3 7 0-4 2 0 °Ctt£© 
££\ *SfaiJni*tc5»A5ti/cS*!&^<^??b. a?? 
M^^^t^JMBf^^B^iCQ^g^^ ;W=F- i ft 

£ n 5„ "73, 3 7 OT^OMS^^^T&i* 

xm±t£m^mhmf< ft& 0 ^c4 5 0"CctH^ so 
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< ftS*i, ^©SS^tcWSSS^fiSfi 

■r-5o*c(jft< . ^^^©ws^^ffi^wtcia^ft 
SJfeaiftKijsss < ft a Bji&ffctofe o , c 

rffi^lfffiSS^ttiaKTSfcOi^sns. t©££ 
ft & o]^— s^rtr ©^#SS&©*I* 

1 5 0-2 2 0'CT4- 1 0^fiM&T£B#3M 

mtmzinz. c&mwt&mitj:*). m Si si, c u 
a i ,s^a i -cu-Mg&i&Mmt'gmmmm 

fc&tctoKflnxsn*. 

[0014] 

$mm m 1 sc^?j&& ■ ^w^-) 

fc. CCDf U y h(C5 2 0 'Cx 6 B^raoi^M^t^a^JS 

t±ibiE^©M^Jgti4 0 0'C"C^o/c 0 COWtfib^ 
^Jt9ttSL//c 0 »4No. l-3^tC^HjT'^L/cfaffi 
sWNo.3(iMn. Cr, Ti, BSO'SbM0©7 
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5 2 o *c-e i BffyjjML/cfg. &mn&2 3 o *c, 

&&<09m& iOt 7 0 % -CS 5 CC*f L 

C © £ & ©&iMf£<C>£*t«:, 4 3 0 *CM© £ 
*«^BotaS^4 0 0 *C, 5 2 0 'CJn^COct 

nlfiM^t^i, fR£ia&te|»&fc < , 0 2. M 3 
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[0017] tt^j : m 1 o^No. 1 mzmctei,* 

r. MC5 2 O'Cx 6B^^©^lM^t^M^:^0/c 

f& IsJD^SlctftflfrU ^m0mi(C4 3 O'Ctc^Lt 
10 JiPL/tBb. eS3 5mm^^#/c 0 iHHfif^W 

a L/#s©a®2afiti. 450 'c~c& o fc. c (Dmmmu 
tc4 3 o'cx 1 mw<Dffimmmm*t&istc®., &m 
urn. 2 3 0 °c, s^wssii©^^^ 7 0 ^tj [a] 

0°C-C^>-o/c o mhtllcgm^tS 1 0'Cx 4B$fHJ— 7j< 

mmutctzz. ±mi>mb<oNo. KD^sicmmtu 

X^tc a CCDC ffl&L&1k<D3%tt&Mi&&&3 
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CEI4 ] mMmU&A 3 O'C-CiSstbfc^, ^mtAtt 
M 

40 M 



(7) 



'ftmW- 9-249949 



13*4 No. 1 






I I 
10mm 



(S) Jf#BW 9-249949 



C04 ] 



1**4 No. 1 






I 1 

10mm 

mitmum 430 °c 



(9) 



- 2 4 9 9 4 9 



[05] 



!v •■ ..'-Sar." .- w 



, :*3»>^:.T^;i>/rr J *^si8 

• .'.-"^v: ^.ijsss: "'wvw** v^-^^^^W'"' 1 ^*^^? : ' 



S#f4No.3 



10mm 



mmM'^ : 520 °C 



C72)^^ area & 



1T@34#1-^ 



<m%mm te* ism 

1*3 



